Purpose. To evaluate outcomes of wide resection and reconstruction of the distal radius with nonvascularised autogenous fibular grafts for giant cell tumour (GCT) of bone. Methods. Medical records of 7 men and 5 women aged 22 to 47 (mean, 31) years who underwent wide resection of the distal radius and reconstruction with non-vascularised autogenous fibular grafts for GCT of bone were reviewed. The mean length of the resected radius was 9 (range, 7-11) cm. The ipsilateral proximal fibula with a small portion of attached ligament was harvested. The articular surface of the graft was fixed to the scapholunate articular surface by Kirschner wires, and the ligament of the fibular head was sutured to the carpal ligaments. The graft was fixed to the proximal radius with a small dynamic compression plate. Iliac cancellous bone graft was added. Pain, instability, and functional status were assessed. Wrist joint movements were measured using a goniometer. The grip strength was measured.
The operated and contralateral sides were compared. Results. The mean follow-up was 24 (range, 20-27) months. All patients achieved radiological union after a mean of 16 (range, [14] [15] [16] [17] [18] [19] [20] weeks. The mean active range of movement in the operated wrists was 32º dorsiflexion, 38º palmar flexion, 15º radial deviations, 12º ulnar deviations, 50º supination, and 60º pronation. Compared with the contralateral wrists, the operated wrists regained 60% of the function, with satisfactory grip strength, and normal finger and thumb movements and hand sensation. No patient had recurrence after 2 years. Two patients had minor dorsal subluxation, which was resolved with a wrist brace. Three patients had superficial infection, which was resolved with intravenous antibiotics and dressings. Two patients had peroneal nerve palsy, which recovered completely in 12 weeks. Conclusion. Non-vascularised fibular grafts for reconstruction of the distal radius after resection of a GCT of bone achieved good cosmetic and functional outcomes.
introduction
Giant cell tumour (GCT) of bone is locally aggressive and tends to recur. 1 The distal radius is the third most common site of occurrence following the distal femur and proximal tibia. 2, 3 Treatment goals for GCT of the distal radius are complete excision of the tumour and preservation of wrist function. Early-stage smaller lesions can be treated with curettage and bone grafting or cementing. 4 For large expansile lesions, curettage alone is at risk of high local recurrence rates of 27% to 54%. [5] [6] [7] Complete excision of the distal radius is therefore recommended, 8, 9 followed by reconstruction using allografts, 10 osteoarticular allografts, 11 custommade prostheses, 12, 13 or vascularised and nonvascularised fibular grafts. [14] [15] [16] Vascularised fibular grafting enables early healing and can be used for defects >10 cm, but more time and expertise are needed. Non-vascularised fibular grafting is simpler, less expensive, and has good results. 14, 17 This study evaluated the outcomes of wide resection and reconstruction of the distal radius with non-vascularised autogenous fibular grafts for GCT of bone.
MATERIALS AND METHODS
Medical records of 7 men and 5 women aged 22 to 47 (mean, 31) years who underwent wide resection of the right (n=8) and left (n=4) distal radius and reconstruction with non-vascularised autogenous fibular grafts for GCT of bone between January 2007 and January 2011 were reviewed.
The tumours were classified as Campanacci grade II (n=3) and grade III (n=9). The volar approach was used in all patients, except for one, in whom the dorsal approach was used. A safe margin of 5 cm of normal radius was excised; the mean length of the resected radius was 9 (range, 7-11) cm.
The ipsilateral proximal fibula with a small portion of attached ligament was harvested. The articular surface of the graft was fixed with the scapholunate articular surface by one or 2 Kirschner wires, and the ligament of the fibular head was sutured to the carpal ligaments. The graft was fixed to the proximal radius with a small dynamic compression plate (Fig.) . To stabilise the newly created fibulo-ulnar joint, a Kirschner wire or screw was inserted transversely, and iliac cancellous bone graft was added.
Postoperatively, a plaster backslab was applied for 6 to 8 weeks. After removing the Kirschner wires, a forearm brace was applied until radiological union (Fig.) . Patients were followed up 2 weekly initially and then 4 weekly until union, and 6 monthly thereafter.
Pain, instability, and functional status were assessed. Wrist joint movements were measured using a goniometer. Grip strength was measured based on the maximum weight the patient could hold with a nylon rope. The operated and contralateral sides were compared.
results
The mean follow-up period was 24 (range, 20-27) months. All patients achieved radiological union after a mean of 16 (range, [14] [15] [16] [17] [18] [19] [20] weeks. The mean active range of movement in the operated wrists was 32º dorsiflexion, 38º palmar flexion, 15º radial deviations, 12º ulnar deviations, 50º supination, and 60º pronation. Compared with the contralateral wrists, the operated wrists regained 60% of the function, with satisfactory grip strength, and normal finger and thumb movements and hand sensation. No patient had recurrence after 2 years.
Two patients had minor dorsal subluxation, which was resolved with a wrist brace. Three patients had
Figure
Radiographs showing reconstruction of the distal radius using a non-vascularised fibular graft, a dynamic compression plate, Kirschner wires, and screws. superficial infection: 2 at the recipient site and one at the donor site; these were resolved with intravenous antibiotics and dressings. Two patients had peroneal nerve palsy, which recovered completely in 12 weeks.
discussion
GCT of the distal radius is difficult to treat owing to the surrounding complex structures. 18 In the advanced stage (grade III), the tumour breaks through the cortex and invades the wrist joint; en bloc resection is recommended to minimise recurrence. [19] [20] [21] The large defects pose problems for restoration of wrist function. The ipsilateral proximal fibula is a good substitute for the distal radius as its proximal shape and curve matches the convexity of the proximal carpal row.
The recurrence rates have been reported to be 0% 21 or 5% to 25%. 17, 22 In a series of 16 patients, 10 developed wrist subluxation. 23 In 15 patients treated with plate fixation, 2 developed severe wrist subluxation resulting in severe pain, deformity, and loss of function. 24 In one study using non-vascularised free fibular graft for recurrent GCT of the distal radius, no wrist subluxation was reported. 25 In a series of 18 patients, 5 developed nonunion, owing to inadequate fixation of the fibular graft. 22 In 10 patients using free non-vascularised fibular graft for post-traumatic lower limb bone loss, the union rate was 100%.
conclusion
Non-vascularised fibular grafts for reconstruction of the distal radius after resection of a GCT of bone achieved good cosmetic and functional outcomes.
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